Synergistic effect of cysteamine, leukemia inhibitory factor, and Y27632 on goat oocyte maturation and embryo development in vitro.
Goat oocyte in vitro maturation is associated with a variable efficiency of embryo development after in vitro fertilization (IVF). Here, we developed a novel maturation procedure to evaluate the cellular effect of cysteamine (Cys), leukemia inhibitory factor (LIF) and Y27632 on oocyte in vitro maturation in native Chinese Yangtze river white goats. Oocytes were collected by slicing ovary tissues and matured for 24 h in vitro prior to IVF. Presumptive fertilized oocytes were cultured in embryo media for 8 days. Maturation rates were similar in gonadotropin basal maturation medium and the same medium supplemented with Cys, LIF, or Y27362 (41.0-48.0%; P > 0.05). However, when two substances were co-supplemented into the medium, the maturation rate was higher in the Cys+LIF group than in the LIF+Y27362 and Cys+Y27362 groups (60.0% vs. 43.1% and 25.8%, respectively; P < 0.05). Co-supplementation of all three substances into the medium achieved the highest maturation rate (67.5%; P < 0.05). Compared with oocytes in gonadotropin basal maturation medium, those in medium supplemented with Cys showed increased fertilization (56.1% vs. 72.1%), cleavage (36.7% vs. 44.8%), and blastocyst development (1.7% vs. 4.2%), respectively (P < 0.05). Cys+LIF supplementation further improved fertilization (81.6%), cleavage (54.9%), and blastocyst development (6%; P < 0.05). Furthermore, combined supplementation of all three substances resulted in the best fertilization (84.9%), cleavage (70.7%), and blastocyst development (10.3%; P < 0.05). Resultant IVF blastocysts possessed an average cell number as high as 276 ± 45 per embryo. This is the first study to report increased efficiency of caprine oocyte maturation by combined Cys, LIF, and Y27632 supplementation into basal maturation medium, leading to improved fertilization and embryo development in vitro post-IVF.